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Abstract.

Four specimens (110.8-177.5 mm standard length: SL) of the
spinyfins Diretmoides veriginae Kotlyar, 1987 (Beryciformes:
Diretmidae), known from the East China, South China, Anda-
man and Timor seas, Bengal Bay, and northwestern Sumatra,
were collected from Suruga Bay (Pacific coast of central Hons-
hu) and off the Satsuma Peninsula (southern Kyushu), Japan. In
Japanese waters, D. veriginae has previously been recorded only
from two specimens from the eastern East China Sea. Thus, the
present specimens represent the second Japanese records of the
species, the Suruga Bay specimens being the northernmost re-
cords for the species. In addition, seven specimens (138.7-186.5
mm SL) of the blackchins Neoscopelus porosus Arai, 1969
(Myctophiformes: Neoscopelidae) from off the Satsuma Pen-
insula, is described with notes on intraspecific variation. Since
the species has previously been recorded only from Suruga and
Tosa bays and the East China Sea in Japanese waters, the present
specimens represent the first record of the species from Kagoshi-
ma Prefecture.

FURARAB T HLTEVARFIFTHLTF A
J& (Beryciformes: Diretmidae: Diretmoides Post and Quéro,
1981) &3 HARHEDADHIGNTED, TDSH, WY
F 71 1T & 2 X Diretmoides veriginae Kotlyar, 1987 1 H 4~
B FE— )V TOEKEE, BNV AIVE

YIRS 240

MH AR kT EILEMC I TO A > REEILIEER DK%
340-1300 m M SEdER SN TV 5 (Kotlyar, 1987, 1988 ; Iif]
A« 528, 2010; Nikki et al., 2018; Kimura et al., 2019). 4.
2 (2010) (FH T FHgHED 2 EARICED T AR Z HAD
SR Tadkk L7ehy, ZNLAEOARFDEND S OFdEklE
Thotz.

2013 4F 11 A5 2018 4F 1 IS TERIFRE D 5 3 {lfA,
2020 4F 10 HICREEE LSRG S 1 EARD, AFF 4 ik
DY FHLTFUADMELNTz. TS OREARIGARE
DOHARICBIT S 2HHND, BEMEOREAEIAFED 73 4H D
JURZEH T Zhdek L /55728, TTICHET 5.

7z, 2020 6 H LRI 10 HICHEENES M ETD 5
JEWR SRR ER & 75 % TAD S F T A T 2 Neoscopelus
porosus Arai, 1969 ONZXHATHY bA VAT IR B
Foniclcd, fHETHET 5.

MHEBE

VNG F LT F Y AOFH - FHIIEE S XU HER
Hubbs and Lagler (1958) & Woods and Sonoda (1973), > F
7l Hubbs and Lagler (1958) & Arai (1969) ic L 7=
Mot BERRIARERIESL & LG L. D5
WiE FRXEHNTO01 mm ETHT o 7. WIZEHEEIN
S1& Sabaj (2020) I L7zM¥ o Tz, AEICHWIZEEA LB
B RN Ean D 2 - HUERFEY)EE & BB S AARR BT
FREEICZNTNURE SN TV S, &, MR)IETE
AR « HMIEREYEOEATESE, ETHIR L TREHNZH
BB1HD 0 2L THOBFHHNEN TN SH,
A c AT TR L.

Diretmoides veriginae Kotlyar, 1987
YINYFHLFEY A
(Fig. 1; Table 1)

BA 40k (JkE 110.8-177.5 mm) : KPM-NI 35567,
RE 177.5 mm, R WA TPV AOGRIR v B
LS, JKPE 240 m, A, 2013 4E 11 H 9 H, ERE
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Fig. 1. Fresh specimens of Diretmoides veriginae. A, KAUM-I. 147880, 110.8 mm SL, southwest of Satsuma Peninsula, Kagoshima
Prefecture, Japan (photo by D. Ito); B, KPM-NI 50134, 163.7 mm SL, Suruga Bay, Shizuoka Prefecture, Japan (photo by H. Se-
nou).

B - FIALDOEFEABE—KRIC K D EFER, #EE REKICXD H, B EA R & FEAAIRIC X O iEEAaTE N S A
BHamED DA ; KPM-NI 47897, {AE 150.4 mm, #  KPM-NI 50134, {kKE 163.7 mm, #[EEHETGFHM B
e VYA T T ARV v By, JICHLME, 2017 4E 12 A4 Z, 2018 4F 10 A 23 H, HAHKMALDEARMIEIK & 1
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FIE—ICIC & 0 BR4E ; KAUM-L 147880, fAE 110.8 mm,
JEE U S VA BRI TH AL IRE A O P A PG 19.5 km 1 BRI,
31°1126"N, 130°06'14"E, JK¥E 396-407 m, J&< 8L H4, 2020
10 H29 H, BERBRECERFEH A E DI LFRED
HH LBAOMEEY» S KE Ik D RE.

S AREET S (A - BB, 2010), GEMA
ZETE > i (Kotlyar, 1987, 1988; Shao et al., 2008 ; [ 4 -
S ¥, 2010; Koeda, 2019a), F & — )L ifF (Kotlyar, 1987,
1988), 77 > X < > #F (Kotlyar, 1987, 1988; Nikki et al.,
2018; Kimura et al., 2019), N4/l (Nikki et al., 2018),
BXUOAS I EIEBICH T2 1 > RFEEILEER (Kotlyar,
1987, 1988) M HitdkE N TV e, ABIZEIC K D Filzlc Bk
S & BEEE B DEEADME BTz,

f@E ARG UIAEADFHEL - FHll{EZ Table 1
IR Uz, BB LR BD BIF DNz 4 BRI, T56E
TSN 24-26, FRMEFDECHS 21-23, FEEEERTOREERIEH
RIS Bt 2 & T2 70, g & EHIEOFLRICRZ & 72730,
B X UMtE#ImAVE R OB FICET 2 2 LR EDFHE
FUUF B4 Y Kotlyar (1987, 1988), FEA « 28 (2010), B &

Table 1. Counts and measurements of Diretmoides veriginae.

UHk (2013) D7R U 7z Diretmoides veriginae DFFf & X <
—H L7z

VN F LT F 2 ADMME [7504i] OISR LU T
WO THO, REOIREIFIEHEFIREDIB X Z 100
km PEFICH T B R TR L ST (A - 2,
2010). BEIEIED 3 FEARIAFEOILRGIERTH D, B
BEPED 1A AR SUNR RIS BT 2 gl5dek & 7%
%. AREIZBEREERT V2= ik E OB - i
BIcHBWT, 2LOERCEDEREINTED (Kimura
et al.,, 2019; Koeda, 2019a), FHC REIDOIRIKIC YTz 2B
KBV TIIERHOR-EY & L THEM DO KRICHEZES N
TW5 (Koeda, 2019a). 5 [AIEARMNE 5 N 72 BEWE 13 5
R UIAr RO BUC K D IRl L REoh
TWVBEEREY (FREMZD, 2019), BEElOREKICH
12 2T HEE LTz L AN S AHENL RSN
THH Wz, BH, 1971 ; KED, 1999 ; FEAHZE
A, 2017), BEEEPSE PRl O WA S L O R
I & b HB U7z & A SN2 AEORE DN TY
% (BzE, g, 2011 ; #AEIE A, 2013; Hata et al.,

Present study Okamoto and Hoshino (2010) Kotlyar (1988)
Suruga Bay  Satsuma Peninsula East China Sea Indian and Pacific oceans

n=3 KAUM-I. 147880 n=2 n=33
Standard length (mm) 150.4-177.5 110.8 138-175 86233
Counts
Dorsal-fin rays 24-26 26 26 24-26
Anal-fin rays 20-21 21 20-21 19-22
Pectoral-fin rays 18-20 18 17-18 17-20
Pelvic-fin rays I,6 1,6 1,6 1,6
Gill rakers on upper limb 7-8 7 7 6-8
Gill rakers on lower limb 14-15 15 15 14-16
Total gill rakers 21-23 22 22 21-24
Scutes on isthmus 34 3 34
Pre-anal scutes 10-13 10 —
Post-anal scutes 9-11 11 9-10 7-11
Measurements (% of SL)
Head length 35.9-37.3 37.1 34.6-35.5 34.5-40.5
Snout length 8.5-94 9.2 7.7-7.8 6.8-9.8
Orbital diameter 16.0-16.6 16.0 16.4-17.6 15.2-18.5
Postorbital length 13.8-14.5 13.9 10.2-10.9 9.8-14.3
Head height 44.5-45.8 49.7 43.7-44.6 40.0-50.0
Interorbital width 6.0-6.5 6.4 5.3-6.0 4.8-8.3
Upper-jaw length 24.2-254 26.3 23.7-24.6 23.1-28.7
Lower-jaw length 27.8-28.9 29.2 27.7-27.8 25.5-32.3
Body depth 51.8-54.1 56.3 49.6-52.9 47.6-57.2
Caudal-peduncle depth 9.3-10.4 9.9 9.4-10.3 8.9-10.4
Caudal-peduncle length 14.5-15.9 14.4 13.1-13.3 11.4-17.7
Dorsal-fin base length 43.1-45.9 46.8 44.4-46.1 36.6-47.8
Anal-fin base length 33.0-34.9 37.6 33.9-34.4 27.0-34.7
Pectoral-fin length 29.8-31.2 34.6 29.8-30.0 25.3-35.3
Pelvic-fin length 24.8-26.3 28.8 24.5-26.9 20.9-29.1
Pre-dorsal-fin length 459483 49.2 46.1-46.2 45.3-54.0
Pre-pectoral-fin length 36.3-36.6 373 35.0-36.7 36.1-40.2
Pre-pelvic-fin length 48.5-50.0 50.0 47.8-49.5 46.7-52.4
Pre-anal-fin length 68.3-69.3 68.8 68.2-70.2 60.0-72.1
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Fig. 2. Fresh specimens of Neoscopelus porosus from southwest of Satsuma Peninsula, Kagoshima Prefecture, Japan. A, KAUM-I.
143053, 186.5 mm SL; B, KAUM-I. 147609, 138.7 mm SL.

2015 ; BEIEIE Y, 2017). F Tz, RA - 2B (2010) AR
H LA, B#MOFES U I BRO/KEICHKT
L BIHADRBH) HE5N TS, Lizh->T, AXRIC
B BAMOHBI, BE% 0RO xR ED, 5
Hic X DEAI NI DTHDH EEZLNS. TNHH
D TH B EMCONTIE, FNFhOEHIcBN
T OB IRAEICE D HIBRETH 5.

REFEREADSESN Y FIA7 DR

JEVLE R S D E B 5 5 ik (KAUM-
I 143053, {k I 186.5 mm, KAUM-I. 143054, {k £ 165.4
mm, KAUM-I. 143055, {AF 161.5 mm, KAUM-I. 143056,
K 152.6 mm, KAUM-L 143057, {£& 152.0 mm, 31°10’
54"N, 129°53'46"E, 7K I 360-380 m, J&< B #d, 2020 4 6
A1LH, BEREREEEHFAME G S D E AR O
MALOHIEY I 5 KE I K Y R Fig. 24), FHR

BRI S 2 itk (KAUM-L 147608, {4 142.6 mm,
KAUM-L. 147609, 1A [ 138.7 mm, 31°25'N, 129°53'E, 7K
PE 300400 m, JE£RLHE, 2020 4E 10 A 19 H, EREHZER
A OYEEAC K D EREE | Fig. 2B) OV h AV AT
MO Nz, NS TR FEEDE EFEE DA T
BEHHoNS, ELEEDRLHET S, LELEENS
%, BRUKAFCERIIN 4B BTN, 5 2-3 50
HWISHTICHEET B T &x & DIBRENRHYA Arai (1969)
oty « B2E (2013) D7R LTz Neoscopelus porosus D5
EXL B TS OFH - GHANEIE, AR 2 12
AITHD ZFH L7z Arai (1969) DR LIz E D & T O
BEWH SN (Table 2), [AfEEOEZRIXEEOY > I
A 7 Neoscopelus microchir Matsubara, 1943 ICIB W T EHER
HENTWVB T &M S (Matsubara, 1943), AR TIEC
NEZFNER LW Lz, &35 Arai (1969) AFHANC A
W AEARIE AT T > T AR K /NI TH D (NSM-P
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7629-7630, 1AL 111.6-127.2 mm), Arai (1969) & AWFFLIC
XOELNEHIMEIC BT, BHERICHY S FHEHEYRE
W OEN G 7% EO—HOEHE TIRRITH I 2 HBNES 5
nrecens (Fig 3), sHUEEICET 28— LEIC
EOZEBLENTHZ LEZABNS.

AFEZINET, BBWE, LS, SN, 1T
KPR R A EAREK, SR, wE s e, £l
HHETRE (VS LBET VRVE), FE-IVE, B
KXUOA—RALZUTHENSREBRENTVES D (Arai,
1969; Fourmanoir, 1984; Paxton and Hanley, 1989; Shinohara
et al., 2001, 2005; Paxton and Gates, 2006 ; Hk5IZ Ay, 2010 ;
Hilf . BHZE 2013; Iwatsuki et al., 2017; Koeda, 2019b), [
BE ST P DAL i 2 £ & &7 Ozawa (1983) “PRiHE

Table 2. Counts and measurements of Neoscopelus porosus.

I B T H 2 FRR ROz MRNICK LT
Motomura et al. (2015) IC B AR ITFCER SN TWiRLW. Lz
Mo T, BEEVEMIETNSELNTE TEAEYFIAT
OBEREEN S OWRIERE R0, AFED M OZE Sz
DBk E 2B,

&

AREGEZIWO XEDBICHTD, WS DI LKE
A/KEEIRBLGROM 3R, BT RR & OSARDE
REHHE K, R EUR MR A R O T
BRI, HASHAEROBIHRIRR, X UTHSRZE
ARl & D YEEALDFH H DRI IR AR DEREREIC T
hzTanTe. WET =)V R UK OFHEAN K

Present study Arai (1969)
Satsuma Peninsula Suruga Bay Tosa Bay
Non-types Holotype Paratype Non-types
n=7 NSMT-P 7629 NSMT-P 7630 n=38

Standard length (mm) 138.7-186.5 127.2 111.6 138.0-159.0
Counts

Dorsal-fin rays 12-13 12 12 12-13
Anal-fin rays 11-12 11 11 11-13
Pectoral-fin rays 15-17 17 17 15-16
Pelvic-fin rays 9 9 9 &9
Gill rakers on upper limb 5-7 — — —
Gill rakers on lower limb 11-15 — — —
Total gill rakers 17-22 — — —
Is 7-9 8 8 —
LO 35-37 37 37 3640
PO 9-10 9 9 —
Ve 22-23 23 23 —
Av 9 9 9 —
PVO 3 3 3 —
Bp 3 3 3 —
Am 18-22 19 18 —
Ca 6-8 8 8 —
Pm 4-5 4 4 —
Measurements
As % SL

Head length 27.6-29.8 27.9 27.3 —
Body depth 22.4-27.0 24.8 22.4 —
Pre-dorsal-fin length 39.7-42.2 395 38.0 —
Pre-anal-fin length 67.0-71.2 64.5 67.1 —
Pre-adipose-fin length 76.8-80.5 76.9 75.8 —
Pre-pectoral-fin length 28.6-30.7 26.8 28.2 —
Pre-pelvic-fin length 42.4-46.6 39.8 429 —
As % head length

Body width 41.4-48.6 54.1 493 —
Snout length 23.6-28.4 28.3 24.6 —
Orbit diameter 17.4-21.6 18.6 18.5 —
Upper-jaw length 48.3-53.2 55.9 57.5 —
Interorbital width 26.9-30.3 293 29.5 —
Caudal-peduncle depth 30.5-37.2 41.8 38.5 —
Caudal-peduncle length 47.5-62.0 62.9 55.9 —
Dorsal-fin base 54.7-62.4 55.9 57.1 —
Anal-fin base 44.8-51.3 48.3 51.8 —
Pectoral-fin length 88.3-94.5* 99.0 82.6 —

* Based on KAUM-I. 143054, 143056, 143057.
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Fig. 3. Relationships of (A) upper-jaw length and (B) caudal-peduncle depth (as % head length: HL) with SL (mm) in Neoscopelus
porosus. Open square, closed square, and closed circles indicate holotype of N. porosus, paratype of N. porosus and present speci-

mens (non-types), respectively.

BRUBRERAEEVIMEMERS V7« 7OHES T L
I P B F ) B2 R B DB & RICIIAEALERRIC CHip

NIz, FFNES A D2 - BRIV B OMieE &
it EL‘%%kﬁk#ﬁ%%ﬁw@é?m%ﬂ0)61‘%%%%&L:

AT EIC STHATA W 2, RN 2 - HiEk
HEYtEO LR RRZIE CH & 2RIZFHOEH T XTIk
A Tz T . ERTIFZERRFEE NKPEWTE - B0
et BREA L > 2 — DA ﬁﬂ@ik&iﬂﬁm@l_ﬁ
ThAwiE LTWilRWie. BERERZRZGES B AT
BLORERASF] I I Y HHES & bfi‘%@ﬂﬁl%ﬂlﬁ@]
eV, DLEDOT RICHEA TREHORZ LT
%. ARWRIIER SR ARG EYaE O [ERERE
BEOZERMERET Y 27 M) O—BRELTITbN .
MG D —EBIE DA HIVE N H ARG H R 2RI M i
OV Ia—Y7 LY R—1], ISPSEHFE (19K02297,
20HO03311, 21H03651), JSPS ﬁﬂ%ﬁfﬁﬂ% (PD: 21J01755),
JSPS (LB — B 7 < 7TV FEERIE
kY (CREPSUM JPJSCCB20200009), BXUE R %A
PR b B TSR B PE A - BERRICE T2
0—J)VEEWMRINEIE ) ORBZ%2T 7.
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